Bakelite, the first synthetic polymer, and rayon, the first synthetic fiber, were produced in 1909 and 1911, respectively. Since that time, the polymer industry has evolved to become one of the fastest growing industries in the world. With the introduction of polymer composite materials during the last decades, nowadays the scientific research is driven by the development of novel and sophisticated materials.
The present issue of e-Polymers contains 11 specially selected manuscripts submitted to the 2015 Global Conference on Polymer and Composite Materials (PCM2015), which was held from May 16 to 19, 2015, in Beijing, China. Sponsored by Wuhan Advanced Materials Society and the Ningbo Adhesives and Products Industry Association, the technical program consisted of seven international keynote speakers, oral presentations, a mini-workshop ("Writing a Scientific Publication") and a poster session. The electronic submission and handling of manuscripts were identical to the procedures applied to manuscripts submitted as regular contributions for publication in e-Polymers.
The selected papers in this issue highlight current topics in the area of polymers and polymer composites, such as novel synthesis methods; their optical and mechanical properties; recent applications in the areas of drug delivery, antifouling coatings, membranes, dumpers for vibration and noise elimination, and fire retardants; as well as new advances in characterization and modeling thereof. 1. Several cross-linked polymer materials with high light-transmitting properties are presented by Sun Fuqian et al. in "Ultraviolet high-transmitting crosslinked polymer materials derived from mercaptopropyl polyhedral oligomeric silsesquioxane". They demonstrate that an optimal 42.9% content of mercaptopropyl polyhedral oligomeric silsesquioxane (POSS-SH) exhibited a high ultraviolet and visible light transparence and, thus, could replace quartz glass in many precision optics applications. 2. The problem of voids in polymer membranes is modeled by Sang Jianbing et al. in "Research on mechanical property of polymer membrane with void based on the finite deformation theory". They model the stress distribution of different constitutive parameters and discuss the reasons for the membrane failure and provide reference parameters for the design of stronger polymer membranes. 3. Some properties of hydrogel biomaterials are modeled by Qinghua Wei et al. in "Studying the effects of water content and temperature on polyacrylamide/ polyvinyl alcohol interpenetrating network hydrogel performance by molecular dynamics method". They used a simulation method to demonstrate how temperature and water content affect cohesive energy density, binding energy, mechanical properties, and pair correlation function of atoms in a polyacrylamide/polyvinyl alcohol (PAM/PVA) interpenetrating network (IPN) hydrogel system. 4. A novel polymeric nanofiber mat for nano-drug delivery is presented by Xia Wang et al. in "Electrospun acetaminophen-loaded cellulose acetate nanofibers fabricated using an epoxy-coated spinneret". Their study investigates the development of a new epoxycoated spinneret and its application in the preparation of drug-loaded cellulose acetate with acetaminophen (APAP), a widely used drug for the relief of headaches. 5. The photodegradation of poly-p-phenylene benzobisoxazole (PBO) polymeric fibers is studied for the first time by Yanjun Tan et al. in "Structure Performance of UVA and UVB light irradiated polyp-phenylene benzobisoxazole fiber (PBO)". After the ultraviolet A (UVA) and B (UVB) irradiation for 320 h, the PBO fibers were seriously damaged, their crystalline structure and orientation changed, and the thermal decomposition temperature decreased. 6. The use of polymer composites for vibration and noise elimination is studied by Yang Feng et al. in "Preparation and characterization of polyurethane damping materials derived from mixed-base prepolymers containing numerous side methyls". Their results indicate that the combination of polyether polyols (PESP) and polyester polyols (PETP) with a side methyl group was effective for obtaining polyurethane (PU) materials with high-damping performance.
7. The problem of polymer fatigue is modeled by Tao-Tao Xu in "Energy dissipation of a two-relaxation-time material". Through the simulation of cyclic loading and unloading, the dependence of the hysteresis behavior on the model parameters and external loading variables is derived and analyzed. 8. The use of additives and fillers in epoxy resin to increase fracture toughness is studied by Xiaoyan Li et al. in "Toughening mechanism investigation of epoxy reinforced by multi-wall carbon nanotubes". Shear banding was found to be the dominant mechanism, while the bridging mechanism and plastic void growth contributed to the toughening process. 9. The use of low-surface energy polymers for antifouling coatings is studied by Fang Zhu et al. in "Surface characterization of trimethoxysilane-containing high solid hydroxyl acrylic resin films by surface energy, AFM and XPS analysis". As the silicone content in the film was enhanced, poly[3-(5-carboxypentyl)thiophene-2,5-diyl] (PTHA) with 2.5 wt.% silicone content was shown to have the best surface performance. 10. A series of fire-resistant, temperature-sensitive hydrogels were synthesized by Xiangming Hu et al. in "Synthesis and characterization of temperaturesensitive hydrogels". The effects of monomer, crosslinker, and other reactants [2-acrylamido-2-methyl propane sulfonic acid (AMPS) and attapulgite (APT)] on the water absorption ability of hydrogels were analyzed. 11. A new material to avoid coal spontaneous combustion is investigated by Xiangming Hu et al. in "Synthesis and characterization of novel authigenic gas foaming hydrogels for preventing coal spontaneous combustion". Using chitosan, acrylic acid, and attapulgite as monomers, they synthesized authigenic gas-foaming hydrogels that can release inert gases to extinguish fires.
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